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WHY ARE THERE SO MANY BUMBLEBEES SPECIES IN
EYNE (FRANCE, PYRÉNÉES-ORIENTALES,

CERDAGNN)T

P. Rasmon4 E.-4. Durieux, S. IserbVt & M. Barscetti

SUMMARY

With 32 species of burnblebees found in an area of 2000ha, the commune
of Eyne may be the most diversified place in West-Palaearctic, perhaps
also in the whole world. The authors discuss shortly some hypotheses to
explain this high specif ic r ichness. Within the same commune, the
biogeographical  and ecologicai  condit ions are extremely diverse.
However, the number of species is obviously too high to fit the rules of
resource sharing. The authors suggest that the well known Pyrenean
climatic instability brings about a high, random non specific mortality.
This factor, linked with a very high floral diversity and abundance, could
reduce inter- and intra-specific competition, leading to the coexistence of a
large number of species.

INTRODUCTION

The origin of bumblebee diversity has been often discussed. The
most extreme view in this freld has been held by Inouye (1977a, 1977b,
1978). His tempting but misleading sirnplification has been challenged by
Ranta & Vepsâlâinen (1981) who noted that in the tundra and the taiga of
northern Fennoscandia, up to twelve species may coexist. Hanski (1982)
modulated the theory of Inouye by considering that interspecif ic
competition for resources plays a major role in the occurrence of the most
abundant species only. Hanski calls these dominant species, the "core"

species, each of them accounting for more than 3 oÂ of the total bumblebee
population. In his view, the "satellite" species - i. e. those accounting for
less than 3 % - would be a rnere "random combination of the resional
species pool".

According to Rasmont (1989).  these concept ions of Inouye and
Hanski may not apply to the bumblebee fauna of some locations in France,
w'here the local species diversity, as well as the number of "core" species
largely exceeds their predictions. The most species-rich regions in France
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INsecr Por-r-txATIoN IN GREENHoUsES

Eyne

Figure 1. Map of France and adjacent countries showing the location of Eyne
(Pyrénées - Orientales, C erdagne)

Table II. Main recorders of bumblebees in the commune of
Eyne (Pyrénées-Orientales, Cerdagne)

Recorder

R. DELMAS
F. LECLANT
P. RASMONT
R. BENOIST
J. HAMON
H. MARION
unl*town

specimens numbers

rr82
316
291

2
1
I

75

85
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Lisl species
ol E,"ne up to 1998

Bombus nderarirs (Mùller)
B o mbus s i c h e I i i Radoszkowski
Bombus hortonm (L.)
Bombus pvrenaeus Pérez
Bombus st lvestris (Lepeletier)
B om bus soroeensis (Fabricius)
B om bus me so ntelas Gerstaecker
Bonbus lucorum (L.)

Bonbus bohemicus Seidl
Bom bus wurfl e nii Radoszkowski
Bombus pratonm (L.)

Bombus lapidarius (L.)
B ombus rupes tris (Fabricius)
B o m bus ge rs ta e c ke r i Mor aw itz
B ombus quadricolor (Lepeletier)
B o mbus pas cuo runr (Scopoli)
B o mbus sub ter raneus (L.)
Bombus sylvarum (L.)
Bombus flavidus Eversmann
Bombus humilis llliger
B o mbus nt e ndax Gerstaecker
Bombus mucidus Gerstaecker
Bombus monticola Smith
Bombus hypnorunt (L.)
Bombus cont'ilsus Schenck
Bombus terrestris (L.)
B o m b us ca m pe stris (Panzer)

Bombus (A llo ps ith.vrus) s p.
Bombus cullumanus (Kirby)
Bombus ruderatas (Fabricius)

Bombus magnus Yog!
Bombus muscorum (L.)

Bombus norvegicas (Spane Schneider)
Bombus barbutellus (Kirby)
Bombus jonellus (Kirby)
Bombus mocsaryi Kriechbaumer

i n P

Pyrénées-
Orientales
l 1 9 l
413
586
256
J I J

534
378
550
262
464
407
477
t66
l 5 l
87

5 1 3
1 5 5
t76
143
z t J

87
162
163

68
5 1 5
62
24
5

56

49
l 9

l 6

' ientules and in

Et,rre

337
t  - ) /

1 3 0
126
120
l l 9
1 1 9
1 0 8
85
76
.70

) t

50
46
À a

J J

)z

30
zo

z)

t 6
l 3
7
o
o

4
3
3
2

Nombretotal de spécimens : 8761 1859

Nombre total d'espèces : 36 30 (32-)
* 

New observations made bv the authors in the summer 1999.

RESULTS AND DISCUSSION

As much as 32 different bumblebees species have been observed in
the Eyne commune (Tab. III).

Pekkarinen & Terâs (1993), reviewing the places of maximal
diversity in the West-Palaearctic region. mentions no other place where 32
species can be found on an area as small as 2000 ha.
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The particular situation of Eyne, with its large ecological and
biogeographical  diversi ty may part ly explain the diversi ty of i ts
bumblebees fauna. However, the same factors may be present in other
places through Europe, without resulting in the sarne effects. Other factors
should therefore be looked for.

The species diversity in Eyne is in clear contradiction with Inouye's
theory : there are well over four species in the commune, as well as in any
of its biotopes.

The Hanski theory does not fare better: there is no clear-cut
distinction between core and satellite species, and well over four species
account, each, for more than 3 % of the total population. The diversity
cannot be simply explained by a sharing of ecological and nutritional
resources.

Ranta & Vepsâlâinen (1981) explain the great diversity of the
northern bumblebees faunas by the frequent occurrence of "catastrophic

environmental vicissitudes". These may randomly restrict the populations
to levels below the competition threshold, allowing a great diversity of
small populations - and species - to coexist. This explanation is
appealing in the case of Eyne. Indeed, the Pyreneans are well known for
their clirnatic instability. The weather may tum from torrid to ice-cold
within the same day, with temperature differences of 30' C. and almost
daily thunderstorms. Such harsh conditions can be expected to impose a
heavy toll on bumblebees populations and make for the kind of situation
described by Ranta & Vepsâlâinen.

There is one difference, however, between the taiga and tundra
biotopes described by these authors and the Eyne region. The very
abundant and varied vegetation of the Pyreneans may have allowed the
coexistence of many species, with a very low level of interspecific
competition.
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The case of Bombus gerstaeckerl is a special one. This species is a
strict specialist : it is found almost exclusively on Aconitum vulparia. It
lives in the subalpine stages and its distribution is very narrow. In W
Europe, close to 90 oÂ of the recent observations concentrate in three
regions : the High Pyrénées, the eastem Pyrénées and the Alpes-Maritimes
(Fig. 3). More than half of the observations have been made in two
localities of the Pyrénées Orientales: the Eyne valley and the nearby
Madres massif. This species may be one of the more nalrowly localised in
Europe.

Our current research program may shed some more light on the
questions raised here, and confirm invalidate - some of our
hypotheses. Whatever the prospect, we'll keep marvelling at the amazing
diversity of the bumblebees fauna in Eyne.
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